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W  r  <uL^f  transmit  herewith  the  manuscript  of  «  bulletin  prepar.nl  by  Mr. 
enHH;;'  T  ;  '.  n-  .Z''^  ".'f  "'"^  "^  '''^  ^^•''♦"'*  P"^"'^^^  Laboratories  of  Canada. 
No.  49  of  IhTslfrlneh  "  *'    ""*'  ""  '«*'°'"'°«"d  '^s  publicatioi.  „s  Bulletin 

,1  \*f /"?i''^  "^  nmterial  foi  street  paving  is  one  which  is  giving  a  great  deal  rf 
.ought  to  the  munu-ipal  authorities  in  Canada  as  elsewhere.  In  America  generally 
ho  tendency  hu.hotm  toward  using  stone  or  other  mineral  as  street-paving  material. 

slJll  """Z  ?  .'  '"'''  '"  ^u'°P\  ""•*  increasingly  so  in  recent  years  in  the  United 
Mates,  wood-bloek  pavements  have  been  coming  more  into  favour.  They  are  superior 
ill  many  wuys  to  the  pavements  made  of  mineral  substances,  and  if  they  can  be  so 
rented  and  laid  as  to  «tand  heavy  traffic  and  climatic  conditions  in  Canada  they  will 
undoubtedly  be  the  best  pavmg  material  that  can  be  obtained.  The  laying  of  such 
pavements  will  also  make  a  very  profitable  use  of  wood  from  the  Canadian  forests  if 
It  can  be  demonstra  ed  as  it  undoubtedly  can.  that  a  number  of  the  Canadian  species 
of  trees  are  very  well  adapted  for  use  in  wood-paving. 

The  bulletin  herewith  submitted  is  a  compilation  of  the  information  at  present 

r„v!nl  J•:T.f*'^"':'•'"■^'""^.t '"  '^'^T."*  '^""^"es  in  regard  to  the  use  of  wood  for 
paving,  which  It  IS  thouRht  will  be  useful  to  Canadian  municipalities  that  are  maki.ur 
!!!l"r/."  '«8?'-'l^  to  the  matter.  It  is  hoped  to  make  some  definite  researches  and 
investigations  in  C  anada  m  connection  with  the  matter  later  on. 

Respectfully  submitted, 


W.  VV.  CoKY,  Esq.,  C.M.G., 

Deputy  Minister  of  the  Interior, 
Ottawa. 


R.  H.  CAMPBELL. 

Director  of  Forestry. 
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FoJt!;;  JZho^tX^a;^^^^^^^^  established   „.   a   division   of   the 

the  „,ore  pressing  problems  In  l^LctiJt  wiTthl'    T  !"'^  '^}T"^  """'t'""  '<> 
Canada.     The  lield  of  this  division  wilL.f  "f.hzation  of  forest  products  in 

bilitiesof  timber  products  mo  eZtir     \    '•^^'"^^^"S^t'"^  of  all  industrial  passi- 
vation of  ph.sieaf  fnr:e7::i::{Tr:l^^^^^^^^^^  --ti. 

and  manufacture  of  products.  '  ""d^Wsds  of  preparation 

need.     Perhaps  in  no  other  indu  Iri!?  Zu  *  °^  ''"'  ^"■'^'°»  «"«  -^  P'-^^ing 

"'•"''-'*-■'  "f  n„.,l..°  s.  "  UtTc  ;      :  , 'f,?,,r-    ^"'^''  ^PP-t".":ti««  offered  for  the 
industries.     In  some  branches    pre  ent  nJ.;  •""""■;*"'"  ^"t''  »'"'  "-o,|-„n„|:„.H 

ment,  but  all  of  the  -oollsn.^ZslilT^:^  «  ^f!^  ^t"-    '  ^^  ^-elop- 

•■■=-'  .>no..rt..mco  .til]  u,  l„.  solve,  (Tef  am  ^^^^^^  ^'^^Z""'  of  increasing  commer- 
utilizntion  of  the  by-products  of  mlZZT  u    u"  "'"'  "^^  *'"-'  ""--i'-i'itv  -"  ti.. 

creation  of  new  fields  of  use.  '°'»""f««ture.  which  are  at  present  wasted,  by  the 

beld'clostry  ^"i^t^S!:L^^Z£Z'^^-^^'^o^^^^  Laboratories  have 
t  .0  desire  of  this  division  to  stL  S  e  the  inte  es7T^>,  ^'  ""'^^'taken.  and  it  is 
timber-using  industry^,  and  to  enlist  heir  „ct,V  ^  .°  ''"""'^  •"•""'^^'•^''  "*"  t''<' 

tion  of  such  parts  of  their  undertaking    asmlv  '""'"''*'  ""^'^^  P"'^'"^'  '^  *^«  ^^«<="- 

At  the  present  time  wherthecnw  f,  ^  '^''"'''^  °"*«^^«  co-operation, 
traffic  in  cities,  and  The'  rtfngtandard"  of  nnh7'"f  '°'""'  "°1  ^""^'-'^^  "^  «t-et 
of  municipal  and  highway  eSneLsthroulr.lv  "^^""^  "'  *°'"^"»  ^^^^  «««"ti"n 
selection  of  road-surf acingmaS  the  subtect  of  J  7m  "l*"  *^"  i°>Portance  of  the 
interest.  In  recent  years,  a  few  of  the  larSr  r«rf  7°^-^'.l°'='^  P^^in^  is  of  most  timely 
paving  to  a  limited  extent,  but  cUies  of  Extern  Canr^  f  t"'  "^T'^  wood-block 
in  their  attitude  toward  this  type  of  paving  '      "  conservative 

that  city  is  approximately  twenty  three  S  t"'T^  wood-block  pavement  in 
tion  in  Vancouver  was  wilh  blocks  trealX  immSnn  "  "  p"  '1'  ^"^^"^  •=°"«^'"- 
quent  to  1909  all  creosoted  blocks  havebeen  trTaTedTn  ^«'^°l'"«»'n-"  but  subso- 
as  m  the  comparatively  few  other  PnL^^  -J  f  P'^-^^ure  impregnation.  Here 
wood-block  pa'vement  has  gtt  good  servicf  d'  "'"'  ''  ^"^  '"'''^''^'  '^'  dipped 
Pressure  impregnation  has.  howe  U  Iperseded  im"-"^"  "/°  '"'"^''"  ^'"'^  °^  "^^• 
for  paving-block  manufacture  ^"P^'-seiled  immersion  treatment  almost  entirely 

heen/mLrSZr;  Xt  L^  slSSin^'^  fS"m  '  ^^^  ^f^^ck  paving  has 
Ttir^nT^rttt^^  ea^    ^    ^    -e  3^/0?^^;'^^ 

less  than  1.500.(S^ta;:  yarXwl  e^t  ?9rtr  ct^'^f  M°^*^'  '*f^^  -«  «'Sly 
use  over  1,000,000  square  yards  which  indic„i«  •  ^,°*  Minneapolis  alone  had  in 

71785— 2J  ^ 


M'. 


?  V-.  ^-1- 


8 


KOKESTUY    ItUA.NClI    UULLETIX    .NO.    49. 


close  observation  seviTiil  >tretc'lii's  i4'  wooil-blofk  piiviii-,'  wliich  arc  subject  to  ropre- 
Mnitativo  conditions  of  service,  in  thv  hniic  «{  obtaininjr  more  or  lc<s  direct  correlation 
between  the  data  gatliered  from  peri(Mlical  in>pection:s  and  tlir-  rcMiFt^  of  laboratorv 
invest  ifjntion?. 

PcndinpT  the  completion  of  sncli  parts  of  this  undertaking  as  will  justify  the 
publication  .,f  further  reports,  nnd  to  meet  the  present  call  for  authentic  information 
on  the  subject,  this  bulletin  is  offered  largely  as  a  compilation  of  the  information 
available  to  date,  and  a  summary  of  the  published  work  of  other  investigators,  whose 
e.Kperience  with  wood  paving  nnd  wood-preservative  treatment  in  general  entitle  their 
conclusions  to  the  most  careful  consideration. 

These  Laboratodes  are  indebted  to  the  Forest  Products  Laboratory,  of  the  United 
States  Forest  Serv^^fadison,  Wis.,  U.S.A.,  for  frequent  reference  to  the  published 
reports  of  that  Bu^^^to  the  American  Wood  Preservers'  Association  for  references 
to  recent  contributioflKo  that  Society,  and  to  the  highway  departments  of  many  cities 
of  the  T'nited  States  and  Canada  for  information  volunteered  from  their  experience 
in  this  field. 

HISTORICAL. 


Apparently  the  first  use  of  wood  blocks  for  road-making,  according  to  authentic 
records,  was  in  Russia  several  centuries  ago.  In  England  and  the  United  States  wood- 
block pavements  were  adopted  in  a  small  way  about  eighty  years  ago.  The  record  of 
sncli  paving  was  far  from  satisfactory;  in  all  cases  the  blocks  were  untreated,  and  in 
Ciirlicst  practice  were  merely  sawn  from  the  log  and  laid  as  closely  as  this  form  would 
permit.  Such  paving  was  quite  widely  used  in  the  Western  States  and  in  some  Cana- 
dian cities,  more  particularly  before  the  adoption  of  brick  and  asphalt  surfaces.  The 
foundation  in  most  cases  was  of  untreated  planks,  which  after  a  short  service  decayed, 
permitting  une<|ual  .subsidence  of  the  blocks.  In  the  ea.se  of  round  bl()cks  the  traffic 
wear  was  concentrated  at  the  edges,  and  the  interstices  were  collecting  places  for 
w.'t'M-  iniii  street  refuse.  I'lider  >ueli  conditions  the  Jiavenient  .-o.iii  I).-.'.  iH'  i.ii:  mI:  ,v. 
and  deterioration  was  very  rapid.  Later,  rectangular  blocks  were  adopted  with  some 
improvement,  but  absorption  of  water  was  a  cause  of  trouble,  and  after  appreciable 
wear  and  settling  of  the  foundation,  it  was  practically  impossible  to  maintain  the 
condition  of  the  surface.  In  part  these  early  difficulties  may  have  ari.sen  from  the 
indiscriminate  use  of  woods  most  easily  available,  but  the  rapid  decay  was  largely  due 
to  absorption  of  water  and  the  collection  of  organic  refuse  around  the  blocks.  In 
America,  during  comparatively  early  practice,  a  great  many  varieties  of  native  woods 
w-ere  used  for  paving  service.  In  Loudon,  England,  particularly,  and  to  some  extent  in 
Xew  York,  Australian  wood  was  introduced,  but  in  general  the  cost  of  such  pavement 
was  prohibitive,  and  the  results  not  satisfactory.  The  woods  so  imported  were  chiefly 
of  two  species  of  eucalyptus,  and  were  of  hard  dense  structure,  and  their  durability 
was  supposed  to  have  been  due  to  some  extent  to  their  content  of  certain  antiseptic 
glims. 

Although  the  successful  practicnl  introduction  of  preservative  treatment  for  timber 
dates  from  quite  early  in  the  last  century,  apparently  its  first  adoption  in  connection 
with  wood  paving-block  manufacture  ".as  about  forty  years  ago.  A  case  is  noted  of 
the  laying  of  creosoted-block  pnvem  -nt  in  Galveston  in  1873.  The  wood  used  in  this 
case  was  southern  pine,  and.  while  the  pavement  was  not  laid  in  accordance  with  what 
is  now  recognized  as  best  practice,  it  gave  excellent  results,  and  lasted  until  its  destruc- 
tion in  the  flood  of  1900. 

While  the  history  of  the  development  of  wood  preservation  is  exceedingly  interest- 
incr,  the  subject  is  rather  too  extensive  to  be  adequately  treated  within  the  scope  of 
this  report. 

Briefly,  the  processes  of  wood  preservation  which  have  survived  the  tests  of 
practice  are:  (1)  kyanizing,  (2)  burnettizing,  (3)  creosoting,  and  (4)  treatment  with 
erudo  netroleum.     The  former,  an-c.illed  from  the  inventor,  Kyan,  was  introduced  in 


TKKATKI)    WOOD-III.OCK    I'AVl.\(i. 


0 


Engan,]  „,  1832.  The  method  as  first  employed  wns  the  immersion  of  timber  in  a 
solution  o  mercur.c  chloride,  a  subsequent  modifieation  of  the  process  pro^dSg  for 
more  rnp.d  .rapregnat.on  under  pressure.  In  IS.IS  Sir  William  BMrnot^Sshed  a 
method  of  preserva  ive  treatment  based  on  the  antiseptic  properties  of  aL  ehlor  de 

Ti    ofTaVTT^^r-;'"  "'-'^  ''''''  "PP^''''^  *"  *'"^  "— •    Creosote  oil-the  iZy 
L^hrr^V"lVl"  "PP^"'''"'^^  "^  »  ^°«l  preservative  in  ISHT.  and  in  lR:]s  wa. 
ZL,  ;     i"  V  '"'''*'"^  ""'^^'*  P'^"^"''-     The  use  of  petroleum  oils  is  of 

norso  w  dll^  'T*  "'^°''' •"•  '"r""-  •"  ""'^'"  P'-*--  ^»^'«  I''"-  treatment  Is 
are  botlln^.s  .T'"""'"'^  ""'^  burnettizing.  Mercuric  chloride  and  zinc  chloride 
are  both  m  use  at  the  present  time  as  wood  preservatives,  but  the  latter,  because  of 
Its  somewhat  lower  cost  based  on  the  quantities  necessarj-  for  ^;t ive  treatment  hns 
been  more  extensively  adopted  than  the  corrosive  sublimate.  jBe  reeenUy  odium 
flnoride  and  other  fluorine  compounds  have  been  adopted  as  •fpreservat^fv'e  a,  nt 
o  a  considerable  extent  in  Europe.  The  antiseptic  properties  of  sodium  fluoride  are 
relatively  high,  and  it  is  probable  that  further  experience  will  indicate  that  under 

Tf^h^se  n  ;  ''  "  ^""  "'r^'  '"'  ^"'■^  "^^-     "°"--'  ^—  °f  the  solubili    • 

wh  re    t  win  not  r  "'^^"^%^""^^'  -  t-"t''d  -  -1-V  available  for  conditions  of  servie; 
where    t  will  not  be  exposed  to  excessive  moisture,  since  othenvise  the  salts  would  be 

essen      I    ^f       Tl'l^  '^V'"'"^  °^  ''''  *'^"^"-t  '^'-^1'^'  -'^"-d.     :^l„reover  it 
essential  that  wood-blocks  to  be  used  for  paving  purposes  shall  be  as  ne.  rly  as  possible 
impervious   to   water;   otherwise   serious   troubles   will   develop   due   to   swellinjr   and 
vie  IT  ^  '""r"'-     '''^'^"^'^'  '-P-^-tion  with  a  iater  solution  is  !,f 

m  Id    «  7t^'-P'-*'f  "V'^atment.     These  limitations  preclude  the  adoption  of  .u-h 
methods  tor  paving-block  treatment. 

1  ^'■^1°'^ *  ^i!*»  <='^<«ote  oil  or  heavier  tar-produets  is,  therefore,  practicallv  the 
only  method  applicable  for  paving-block  manufacture.  During  re^e^  year  verv 
considerable  progress  has  been  made  in  all  lines  of  the  timber-p'reservationTdus^ 
both  m  Europe  and  the  United  States.  Improvements  in  method  of  treatment,  perfe^ 
^on  of  mechanical  equipment  used,  the  careful  study  of  such  factors  as  selection  and 
TrLTih^  T^"'  ""''/'"^T  ""'^  "'"^^"'^^  ''  '"--"^  P--™ent  have  comTned  "o 
wfr  b!  ^'''''T7'  "'  "-d-P--«  P---tice  to  a  point  where  its  adoption  may  no 
longer  be  considered  an  experiment,  and  where  its  possibilities  in  modern  city-street 
paving  merit  most  careful  study.  "'oaem  city  street 


RELATIVE   MERITS   OF  VARIOUS  PAVEMENT   SURFACES. 

resist?nran?elTnl^'°^  modern  city  paving  are  durability,  safety,  low  traction- 
resistance  and  ease  of  cleaning.    Considerations  somewhat  less  important  economic.llv 

IrXwll''  Tr'""'  ''""  '^  ""^^  '''''  *''^  "--  •""'1  vibration  from  h^rr^t 
traffic  will  not  be  excessive,  and  that  such  factors  as  the  radiation  of  heat   reflectbn 
of  light  and  emission  of  unpleasant  odours  will  be  minimized.    On  a  basfs  of  the  fore 
gomg  requirements,  modem  treated  wood-block  pavement  is  regarded  by  many  autiorf. 

SeLv//t  TTf^^  '^'  "'">>■  T'"^  ^""""'"^  table,  compile/ TvtL  Fore" 
Service  of  the  United  States  Department  of  Agriculture,  is  representat  ve  of  the 
opinions  of  a  number  of  highway  engineers  in  seven.l  of  the  larger    itios       th    Uni  ed 


'  C.  L.  H,lI,--\Vo<Kl  Pa>inp  i,.  the  United  State,"  United  States  Kore»t  Service  Cir.  141.^ 
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Pavement  C^iiiilitieii. 


Clicii|.in-rt<  (tirct  cost) 

Onniliilify 

KiiM-  i)f  iiiuinteiiance 

Kiw  of  cleanini;  

Low   trictioii  rHsistunce   

Kretilom    fro"!    xlipiHTineKs  (aver 

»(?<■  of  foiiditioiiH) 
Favoiiral>leiienfi  to  travpj 
Aoiiptaliility.      . 
.Sanitary  (|iiality . 


j  Percent 
!     age. 


14 
'M 
10 
14 
14 


Oranite.  Snnri-      lA»phalt 
Htone.    («li(et). 


m 


4 

4 

13 

KlO 


4  0 

20  n 

'.ir. 

10  0 

8  5 


•-'5 
2  0 
»  0 

71  0 




4  0 

17  5 

10  0 

110 

0  5 

(15 
10  0 


14  11 
14  0 


7'0 

:t  :. 

2  5 
8  6 

1  0 

»  5 

13  0 

Total  iiumlii'r  of  [mints. 

AierapcrostiHTnqnareyardi  ' 

lad  UK).-) I  ^3  2r, 


73  5 


7f>  0 


Aciilialt 

(l>l<K'k).   ' 


6  5 
14  0 

8  0 
14  O 

i;{  5 

4  .-, 

3  5 

3  6 

12  0 

795 
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Brick. 


7  0 
12  5 

8  5 
12  5 

12  5 


3  0 

2  5 

10  5 

74  5 


;Mac-        Cre(.>.ot. 
I     adam.  e  l«.  od. 


U  0 

<i  0 

4  5 

I.  0 

s  I) 

(1-5 

3  0 
2  5 

4  5 

55  0 


4  5 
14  () 

!t  5 
14  0 

11  0 

4  0 

3  5 

4  0 

12  5 

80  0 
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It  IS  ..humo,    that  tlu«  tnl.I..,  published  several  years  ago.  is  not  fairly  representa- 

ne  ot  results  wh.oh  are  now  heinp  obtained  from  wood  ,.aven.ents  which  have  been 

Old   n.  aeeordance  with  more  rceent  practiee.     Improve.l  nu-thods  of  treatment  and 

a.v.ng    ami  greater  eare  in  the  seleetion  of  timber  stoek  have  combined  to  produce  a 

higher  standard  of  durability  than  the  above  comparison  would  indicate. 

EXTK.NT  OF    ADOl'TlOX    IX    KUROPE   AND  AMERICA. 

..,  English  cities  wooden-block  pavement  is  held  very  highly  in  favour  at  the 
I.M^e.  ,  time  and  in  the  Tinted  States  it  is  being  more  widely  adopted  as  methods  of 
practice  are  be.ng  settled.  The  growth  of  the  wood-preservLg  industry  in  Euro,  c 
ami  America  has  been  most  remarkable  during  the  past  ten  years.  In  1900  there  were 
fitteen  plants  '^J^ploymff  the  pressure  method  of  treatment  in  the  United  States;  in 
19  3  this  number  had  grown  to  ninety,  a  large  proportion  of  which  had  been  estab- 
lished by  railway  eompan.es  for  the  treatment  of  ties  and  other  timber.  The  majority 
of  hese  pi  ,„ts  use  creosote  oil  as  a  preservative,  while  many  employ  both  creosoting 
.Mid  burncttizing.  or  in  some  cases  a  combination  treatment.  Briefly,  the  obiect  of 
creosote  impregnation  is  to  increase  the  life  of  timber  by  prevention  of  de.  ay.  and 
by  preventing  the  absorption  ot  water,  the  latter  consideration  applying  partici  larV 
to  the  treatment  of  wood  intended  for  such  service  as  street  paving  Particularly 

Wood-block  pavinf.  has  been   very  widely  adopted  in  London.  Englai.d.  and  to 

:  S      /.I     J  101       ?'""'.'*   "^  '''^'^'^^^^'^  wood-block   pavement   in   L<  nd.n   had 
cached  a  totr.    of  121  mil       ^-^  greater  part  of  which  is  in  use  in  Westminster  and 
n  the  residential  borough-        -  was  in  London  that  Australian  hardwoods  were  first 
used  for  paving      These  vere  laid  untreated,  and  the  results  have  not  fulPlled 

Z!ri^     T'  rT'   ^\- /'•^°««t«d   softwoods  have   entirely   supplanted   these 

specie..  Tn  general  the  results  from  ereosoted-block  pavment  have  been  highly  satis- 
tactor.v.  Ti,  the  Loudon  districts  in  which  this  pavement  has  been  used  most"  widely 
a  consulerable  proportion  of  the  traffic  is  comparatively  non-destructive  in  character! 

travelled  thoroughfares  have  been  laid  with  wood-block  paving. 

.nJrnZlT'  ^j""  ^''^I'^IJ^^'"""^^  ^''''•""  '"  "''  '"  ^^^^  ''"^  approximately  300.000 
square  yrds.  Tnipored  hardwoods  were  used  in  Paris  to  a  considerable  extent,  but 
are  not  held  so  highly  ,n  favour  as  formerly.  Berlin  has  not  adopted  wood-block 
^"V'tT;  tv""  f'-'T'^f  Apparently  asphalt  is  most  popular  as  a  paving  material. 
and  thir,  tj  ve  of  road  surface  has  been  developed  to  a  high  degree  of  perfection. 


■^^te-:^- 


w^r- 


TREATED  WOOD-BLOCK  PAVING.  Ji 

,nn,IV\lF'''^^^  ^l"'^.'  *''^  '^''^^^•^  "'^^  °f  creosoted  wood-block  paving  in  1911  in 
ChTca^o   TwXr  "'•''  5*!^%"/°"°^^=   Minneapolis.  95oi  Zareyllds 
lauarelS?       /p  "•  ^^^^^^^^  ^ork. 650.000  sMuaro  .vanl.;  Indi.„u,H.lis  .S^ 
square  yards,  and  Cincinnati.  375.000  square  yards.    Exact  figures  are  no    available  of 
the  increase  since  that  time,  but  there  apparently  has  been  a^ontinued^owth  in  f,so 

COMPARISON   OF   AMERICAN    AND   EFROPEAN   TRVCTICE 


liir^ 


By  permisaion  of  Mr.  S.  R.  Church.  Barrett  Mfg.  Co.,  Now  York. 


•thod  of 
being 


clean  uniform  wood,  of  moderately  close  texture.    In  France,  heretofore   the  method 

woods  largely  in  use  in  France  for  paving  Durooses  are  Tiahin^       a  /•         • 

(l^^nus  pinaster;  Eng..  Cluster  pi.fe;  Ff..'rnTarTtiiSf  \''hr'^:ttrr^,t■  "n^  ^.t 
and  less  uniform  structure  than  the  former   In  the  Fnited  St.  J 
tion  is  used  almost  entirely  for  the  treatment  o?  pt ing  £k«  t^SZ^i'"  a w" 
tion  IS  required  by  American  specifications,  up  to  20  nounds  «r  W  T  u^' 

foot,  although  from  16  pound,  to  20  Pounds'isTe^ruars"ti°d.ltXfrcSn^Tim^ 
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wnn?  T  A  "•"*  '"  ^H  possibility  of  adopting  a  lighter  treatment  for  American 
u^  In  American  wood  paving-block  manufacture,  those  species  which  haTeTen 
used  include  Southern  pine.  l,J,lolly  pine,  Norway  pine.  Dougl^  fij.  Talrack  wl^te 
b.rch.  larch,  and  hemlock.  The  experience  with  fhclatter  two  has  ^otXn  sat^fac! 
toiy,  and  these  species  are  not  regarded  as  suitable  for  such  service 

As  lactors  contributing  to  the  success  of  wood-block  pavement,  the  methods  of 
ayxng  cushioning  and  filling,  and  the  workmanship  of  actual  construcSon"  e  detaU 
scarcely  less  important  than  the  manufacture  and  treatment  of  the  blocks  RcKnr.  ?  i 
some  points  there  is  still  considerable  difference  of  opinion  among  hVghway  engi  eo  s 
whose  experience  has  been  most  extensive.  In  England  the  practice  is  to  use  block" 
of  somewhat  greater  depth  than  in  America.  Four  inches  is  the  minimum  and  on 
heavily  travelled  thoroughfares  5-inch  blocks  are  used.  The  biiTare  r'all  cnses 
laid  with  the  grain  vertical,  and  in  European  practice  are  of  My  Tnifirm  oction 
of  3-inch  by  6-inch  or  7-inch.  In  block-pavement  constructioWn  Eng  a^  and  on 
he  Continent  the  use  of  a  sand  cushion  has  been  abandoned.  The  concrete  founda^ 
t.on  IS  laid  and  finished  to  an  absolutely  true  contour  of  the  finished  paver^ent  eUher 


PAVEMEXT  CONSTBUCnOV  IN  EUROPE:     METHOD  OF   LADING  BLOCKS  ON  COXCRETE  BASE. 

strepf  H^^'^T^^-T  ^^"^  *'"'*.°^  ^'  *°  ^"y  *^^  "°«J^s  in  '^o^'sea  at  00  dcpr-es  to  the 

°"  "Zi^  •'"■■«<•">."  c,„b.  ,„„i  „.  mioi  ,vi,h  .li;  ;:i,„;'i,;„;;rl;„';,"-""'' """" 

iracKS.     ims  defect  is  now  being  generally  recntrnized.  and  lonrUn.r  nnM,.,..;.;^    • 
pavement  construction  in  the  Fniterl  Stnto=       An       j       T     ioaaing  nntli.ntics  in 

form  depth  with  a  template.    The  Hooks  are  laid  on  tbll  an7*if  ■  ""' 

before  and  after  laying  and  rolling  the  block       sVr^  filT      f  "'uT'"*  "  ■''^""^'''*^ 

Ss.W^,:^t -i?,-£f  HrS^ 


'..it*:^^'^-i». 
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Laying  6-inch  treosoted  deal  hlockn  on  ct.ncrtte  foundation,  Gnicechurch  street,  London       SqueeePein., 

the  iiitch  flush  coat.  " 


T  r  ■      L  J         „       ,  '''""°'  ^'  Permiwion  of  Mr.  S.  R.  Chur.-h,  Barrett  Mfg.  Co..  New  York. 

Lay.nsr  o-mch  deep  Swedish  pine  wood  block  in  Pari^.     Cours  U  Reine-illustrating  the  expansion  joint. 


TREATED  WOOD-BLOCK   PAVIXfl.  j -, 

L'    fu       OA   /         *    f  of  the  block  couwos  nt  an  nnKle  to  the  strrot  line  .omethinir 

ess  than  90  degree..     InchnationB  of  45  degrees  and  671  degrees  have  h^n  adon^r 

the  latter  apparently  hnv.ng  given  the  best  results.    This  practice  was  Hmh.tro'Ci 

noJid'e""'!       7T  f  '"""  "'^"'^  distributing  the  joint-wear  from  tr  ffi"       . 
provide  n  longitudinal  component  of  expansion  movemiats. 


71785— 3  J 
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DEFECTS    OF    EAKLV   WOOD-BIXK'K  PAVEMENTS. 


In  earlier  w.Mxl-block  imvinR  prmtUe.  faulty  naihod.  of  troatiiiir  and  f«ilurr  to 
careful  work„,«n.h,p,„  construction  wore  rc«po..*il,lo  for  un.u.i^factory  rJult.  which 

?ri«rlr^ "  ""^p ''•"  :*•"■''  •;"  ''''•-•"  -'"^ »« •^'•-pp*"-  in.uffidcnTimp«g^ 

t  on  was  an  error  m  French  practice  which  hat  porii.ted  until  quite  recenUr     The 
..l..orpt,on  of  3  pound,  or  4  pound,  per  cubic  foot.  «K.ured    by%  ntp^n^^'.., !„ 

.vely  «hort  hfo.     In  Knghu.d,  prnctice  hn«  become  well  settled  in  the  adoption  of  a 

.IIW  "oul.     'T';;'  •""TTl".''""-    ^"  '^7""'-  •»  «"-»'  •"-!-  treatmetf  i    ienet" 
ally  favoured    and  thj.mlu.ld  by  «ome  nuthoritio,  to  bo  at  len.t  partially  rosno„«ib  o 

nuch  „.  heav.er  treatment  h  p.Tmis.iblo.  or  even  nece.aarr,  for  ««ro  Tcie       I    h«» 

Kcn  cl..med  by  some  invstigat-.r.  that  bLeding  i.  largely  due  to  theTtr.e   Sevelo.  "d 

.n  the  pavement  sheet  as  a  result  of  the  absorption  of  even  comparatively  small  amount. 

j.f  water.    It  .«  doubtful  if  thi,  idea  is  confirmed  by  actual  lervn^     A  cnTh,  s 

been  noted  of  „  pavement  laid  on  a  Chicago  street,  where  the  blocks  u,ed  on  the  nor  h 

.W"dlew/'*^'  °'  '""TV  TT  "'*"'""^  ^''""  •^•'^--t  manufacturers.  "Cd 
S/unlform  tb"  ""'  "1"  ""'^  (the  north  side)  and  apparently,  all  other  condition, 
being  uniform,  the  cause  lay  in  the  character  of  the  oil  used 

riowever.  the  responsibility  for  this  trouble  has  not  been  finally  distributed  to  the 
several  factors  wh.eh  have  been  suggested  as  causes,  and  tl.e  matter  is  now  under 
investigation  in  the  United  States.  ""uer 

Ileavit^  and  buckling  of  the  pavement  sheet  have  been  frequent  causes  of  trouble 
where  insufficiently  treafnl  blocks  have  been  used,  and  where  adequate  provision  fo? 
expansion  has  not  been  made.  Apparently  not  much  difficulty  is  e^criencr  I  f rom 
this  cause  m  English  practice  and  it  is  probable  that  climatic  conditions  are  in  p^rt 
responsible  f.,r  the  freedom  from  expansion  troubles.  It  has  been  suggested  fhal 
i>ecause  of  the  comparatively  high  humidity,  the  blocks  are  in  a  condition  of  maximum 
expansion  during  the  greater  part  of  the  time,  and  are  not  subject  to  the  exTremS  t^ 
be  met  in  the  Fnited  State,  or  Canada.  extremes  to 

w  ♦Kf/r'*"''""7'''?  *"•'  ^"^  ^V.^*'*^*'  '"^'''"**  wood-block  paving  from  some  quarters 
i'-  P!;r^n*«  «  ^""K^oi'^ly  s'iPP'^'7  surface,  when  newly  laid  or  when  wet.  How- 
ever,  this  difficulty  has  been  overcome  in  part  by  the  adoption  of  a  clean  hard  sand 
surface-dressing,  as  a  final  step  in  construction  or  at  snch  later  intervals  as  mnv  be 
necessaiy  The  sand  is  worked  into  the  blocks  by  traffic,  and  serves  the  manifold 
purpose  of  developing  a  hard,  resistant  and  non-slippery  wearing  surface,  and  reduc- 
ing the  nuisance  from  exudation  of  oil,  where  that  occurs. 

The  difficulties  due  to  insufficient  impregnation  are  fairly  clcarlv  recognized 
American  practice  is  perhaps  inclined  to  err  on  the  other  ext«^me.  and.  comparEv 
recently,  attention  has  turned  to  the  possibilities  of  certain  proce;se^  which  are 
claimed  to  secure  maximum  waterproofing  and  antiseptic  effects  with  the  use  of  les. 
creosote  oil  than  has  heretofore  been  regarded   r  necessary. 

Expansion  troubles  have  been  largely  oven  .  bv  the'provision  of  amnle  longi- 
tudinal joints  The  American  practice  of  laying  the  block  courses  at  an  angle  of  from 
60  degrees  to  70  degrees  to  the  street  line  is  claimed  to  reduce  the  tendency  to  bu'-kling 
in  addition  to  reducing  the  wear  along  the  joint  lines.  .' 

^  The  difficulties  from  the  use  of  sand  cushioning  have  already  been  referred  to.  and 
It  IS  significant  in  this  connection  that  there  is  now  in  the  Fnited  States  and  rarn-li 

^^iSni'jrs  sSr'  "^"" "  ""^"^  ""'^  "'"'•^"  ''"^''•«"'  -  ^  -'^  *^-  -^ 
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SPECIAL  USES  OF  WOOD-BLOCK  PAVING. 


Wood-block  paving  has  been  adopted  quite  Renerally  in  America  for  such  special 
service  as  bridge  floors,  and  for  flooring  warehouses  and  industrial  plants. 

For  bridge  flooring  it  would  seem  to  oflFer  particular  advantages,  which  will  com- 
mend It  to  engineers.  The  practice  is  to  lay  the  blocks  on  a  base  of  treated  planking 
varying  in  thickness  from  3  inches  to  5  inches,  which  is  carried  directly  on  the  steel 
floor  members  The  reduction  of  dead  loading  accomplished  by  the  adoption  of  such 
construction  offers  considerable  opportunity  for  economv  in  design 

«rirk  or  asphalt  surfaces  for  highway  bridge  floors'require  a  heavy  concrete  bn«o 
which  adds  greatly  to  the  weight  of  the  structure.     The  experience  of  a  number  „f 
cities  of  the  UniteiStates  and  Canada  indicates  that  wood-block  paving  has  amply 
and  conclusively  demonstrated  its  advantages  for  such  use. 

For  flooring  -varehouses,  loading  platforms,  and  many  types  of  industrial  plants 
wood  navii.ff  would  seem  to  be  well  suited.  The  peculiar  requirements  of  such  service 
make  the  choice  of  a  flooring  material  of  considerable  importance.  Trucking  and 
handling  of  heavy  materials  result  in  rapid  deterioration  of  non-resilient  floors,  and 
It  is  claimed  that  wood-block  floors  have  given  records  of  remarkable  durability  in  this 
class  of  service. 

In  general  the  construction  of  such  flooring  is  in  accordance  with  the  methods 
used  in  street  paving.  A  concrete  base  is  prepared  and  the  blocks  are  laid  with  or 
without  cushioning.  Since  for  such  use  there  is  comparatively  little  exposure  to 
water  under  ordinary  circumstances,  there  is  ar.pnrently  not  the  same  objection  to  sand 
cushionmg  as  in  street  work,  although  vibration  a,.d  impact  of  heavy  loads  may 
.V-Iop  ,movon  sottiinir  on  such  a  cn.hion  Inver.  T„  h'!(l--floor  constrnotir  -,  -n,)  in 
building  block  floors  laid  on  plank  base,  it  i.  .usual  to  provide  a  single  layer  of  heaw 
pitch  felt  as  a  cushioning  medium.  This  may  or  may  not  be  swept  with  pitch  filler 
before  laying  blocks. 


EXPERIMENTAL  PAVEMENT  IN  MINNEAPOLIS. 

In  order  to  obtain  a  representative  and  reliable  record  of  results  from  actual 
.erviee,  an  experimental  pavement  was  laid  in  the  city  of  Minneapolis  in  1906.  under 
the  direction  of  the  Forest  Service  of  the  United  States  Department  of  Agriculture 

width^nf  ^oT^rVr"'  ^"'^  °°  ^i'°"f  "^'""^'  "  P'^^ti^^l'y  level  street,  with  a  road- 
width  of  50  feet.  It  was  proposed  to  determine  as  far  as  possible  the  service  record  of 
he  different  wood  species  in  common  use  for  paving  purposes,  and  also  to  estimate 
the  importance  of  such  factors  as  length  of  block,  proportion  of  he.irt-  and  sap-wood 
and  angle  of  courses.  The  foundation  was  of  concrete,  a  1:3:7  mixture.  5  nchL  in 
ll  S'"'-  ?'•  T'^T  ^"l^^«i^»«d  ^ith  a  crown  of  8  inches,  and  th;  blocks  were 
placed  on  a  1-inch  sand  cushion,  struck  off  to  a  uniform  depth.  A  section  of  the 
finished  pavement  is  shown  ii.  fig.  1.  section  oi  tne 

Nn  J^^  "^-'"^l  chosen  for  this  pavement  were  longleaf  pine,  Donglas  fir,  western  larch 
N  orway  pme  tamarack,  white  birch,  and  hemlock.    Of  these  the  longleaf  pino.  DoS 
fir,  and  larch  were  approximately  all  of  heartwood.  the  Norwav  pine  and  tamarack 
were  of  mixed  heart-  and  sapwood.  while  in  the  case  of  birch  and  hemlock  thoZpor 
t^ons  were  undeterminable.    The  blocks  of  longleaf  pine.  Norwnv  pine,  tama,   ek  and 
Douglas  fir  varied  from  G  to  10  inches  in  length.    Hemlock  Woe'. s  were  6  inches  one- 

t^lt^f  flTiZt'""  ^"'  '"'^'  "''^'^  ^'^'^' '  '"'^^'^^  ""^'  ^  '-'^-'  -^  --"«?£ 

The  depth  of  the  blocks  as  laid,  was  approximately  4  inches— 311  inches  for  the 
at  cn'ir''  ""^  '""''•  """^  '^^  ^''  '^'  ^'^^'  '^'''''-    ^"^^  »'l''-ks  were  4  inches  wiL  in 
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^.^^^The  blocks  were  treated  with  a  ereo«,te  oi,  eonfor.in,  to  the  f  „     ■ 

"The  specs  •  °*  *°  **»« '"'lowing  specifica- 

'  ary  oil,  and  by 


"^*'^^/;;j'"othin.  must  come  off. 
i<"    '-.,2  per  cent. 

'S:tmXrnrto%T-^- 

C.  from  60  per  cent  to  80  per  cent.' 


210° 
235' 
315= 
355° 


<i  T^.    .,,     .  '"  ""  I'cr  cent. 

were  laid  with  close  ioTntT  '  *  ^^egrrees,  and  45  deeree.?  t„  fk  u  I**^  *^«^' 
longitudinal  expansTon  ^^  :  °"  ^  '^°*^  «"«iion.  and  rS  *-.? ^  *'"^-  ^^^  ^^o^^^ 
of  the  block  surf  a^     TirM  ^l  •"^'^  °"*  ^"^  «led  w^^nd  «f t "  t^""  '""«'•    ^ 

I'alf-way  bUwIi^STurrrnd  t  ce"  J  *'V1''''  -^  -X'whfch'f"^  if^  ''"^^  °' 
exposed  to  maximum  traffic  iea,  S"^"^  '^  **'^*'  ""'^ht  heatrnJ^V'^'l!''''' 
as  a  measure  of  fhp  ♦,.,«      i      .    -^"^  difference  in  the  dZ^thatll,,     **'  "*''«  "^een 

sion  below  the^t  J£l  t^.f"'    '^'^^  P'oPo^ion  ofa^as  ^f  t"  ^-^^7''  *«'^«" 

and  an  average^Sate  t  k/n     'C  r''"'  "««  ^^^^t^t^^ffSnf  t'^^'^" 


U.S. 


C.  H.  TeesiaU-  '■  i^         ■  *''cperlments  in  Mlnnea^ rr  „ 
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S|ieciea. 


1.  Norway  I'ine 

2.  Tamarack 

:<.   White   Birth     (6-and 

Hinih  blixjkd)' 

4.  White    Birch    (4-iiich 

blocks)   

5.  Wextern  Larch  ('1-inch 

lilocka) 

fi.  WeMtern  Larch  (ti-and 

H-inch  blocks). . 
7.  Doiiglaa  Fir 


>.  Lonf^leaf  Pine. .    . . 
10.  K.vxtem  Hemlock. 


Iti'iiiaikx. 


All  a|i|)aiciit  ili'prt.s.HJons  in  one 
«|i<)t,  |«w.»ibly  ,|,,e  to  Hre. 


Alwiit  40  to  .*)«  blocks  reniovMl 
on  account  of  deciyid  htart 

Some  b!ot:k.s  sho..,'(  decaviii 
heart. 


."«5  0  ;Mediuiu  gniiu,  6  to  7  rings  per 
I  I     inch. 

—  i  300  I    30   Coarse  grain,  a  to  5  rings  p,r 
!     inch. 

17  !    0-5  ; I 

35       10 


Detailed  traffic  records  were  taken  during  the  veari  of  ,,««  „f  n,»  •        .  , 

determined  at  that  time,  ranked  as  indicated  below :-'  ''  "^  ^'''*  '^'^  ^^ 

1.  Section  4,  White  Birch. 

2.  Section  3,  White  Birch. 

g^  )  Section  5,  Western  Larch. 
(Section  9,  Longleaf  Pine. 

4.  Section  1.  Xorway  Pine. 

5.  Section  2,  Tamarack. 

6.  Section  10,  Eastern  Hemlock. 

7.  Section  6,  Western  Larch. 


24 


FOItESTKY    UltANCIf   IllTI.I.ETIX    NO.    49. 


m 

/ 

fff"^ 

cg^^^^M 

Bih                                           \4:im^^ 

^ 

■^           '^^1 

■ 

1 

I 

a' 


1 


I  J 

>>  ■- 

ffl  s 


I 

£ 
o 


7 


a 


TRXATED  WOOD-BLOCK  PAVING. 


25 


I 


i 


3 

6 

••J 

M 


"5 
a 
.3    i 


3 


a 

a 


':'   i'-'  '.ii  v'.-.' >-;■*'  .i:-t?Ki 


i4<?<pwn?iRj''; 


26 


FORE8TKV  BRANCH  BULI.ETl.N   XO.   49, 


j_    /Soi-tion  9.  b.tiKleflf  Piiip. 
^Soction  3.  White  Birch. 

2.  Section  4,  White  Birch. 

3.  Section  1,  Norway  Pine. 

4.  Section  10,  Eastern  Hemlock. 

5.  Section  2,  Tamarack. 

0.  Section  5.  Western  Larch. 
".  Section  6,  Western  Larch. 

in.  oWr"  ttntale  iTVhVse' ''f""'?  angle,  of  co„r^  is  conoernod.  the  follow- 
nppreciable  joint  weaTthoJfa id  ITl'H  ""^  "'  "?•  t^'T  *"  '^^  ''''''  ""«  showed 
joint  wear,  while  those  sect  oniifntfi'-aT'"'  "'"'  'I*  '^''''''''  '^"'''^  ""  "PP"™* 
of  local  depression.  "*  ^'^  •^^^'■''"''  »"  ^'^'^  '''^^'  1^"^  showed  least  area 

biockt  brSatpteri'whitVb^vh'r^'r';  i"*^'^-*''^  ^^^^^  -  '^•^  --  ^^ «» 

development  of  areas  of  di^e.    on  d"  in.Th.  ."    tt""  "^'"t'""'''-  "-'-«-  '"  the 

white  bircrtSertd'^the  let^  ^  ^  wt^'^'uwir ',  '"V'  "^*^  f  ''^^'''^^'""-  "-' 
general  results,  with  the  exception  of  thnT'..  ^f  ""J"'^''  f«^e  least  satisfactory 
replaced  in  1911.  and  of  Thich  fairlv  cln  Kl  '  °^^°"»>««  ^'  ^^ich  had  been 
effects  of  vanning  proportions  of  hea  twToH '^  'f  ""'''\^'  ^"''^  ""'  "^•"""^l'^-  ^1'^ 
the  time  of  the  kst  inspection       ^'"*^""''  ^"^  ^'"^""^^  «-"  '">*  distinguishable  at 


lAfPORTAXT  FACTORS. 

ox,.Sr  h  SS\.S:i'Zt  thet.;^  T^'^  f,^V'  ^"-^-"   -<i  American 

the  f,.ll„wi„s  fnotors:-  '  "*  "■'""•-'''"'■!<  I"'vini^  is  ,lp,,Pn,|..„i   „p,.,i 

servile.^  ^''"''""  "'  ''""''^■-  ^^-^•'  -^^h  regard  t..  its  adnptnbility  to  conditions  of 

C2)  Method,  of  seasoning  and  impregnati.m. 
(•:>)  Qiiahty  of  creosote  oil 

SELECTION-  OF   TIMBER. 

^cellS^^riJ-  cSLS^m^ftirl/f  ^'^  ^-"^r  ?^"^-'  -^  ^-  -- 
States  at  the  present  time  In  Sine  ?W°''°"!  !]'  *'T  ^"'**''"  "'^'l  ^^°"*ern 
almo.  universally  nsed  for  th/ma!X;.;^otT^^^^^^^^  °^  P-   «- 

of  ^^w::=srL:Si^^^^ir\T  TT^'  *^^  -"^-^-^ 

and  larch.  Obviously  a  wood  of  Liri.  cW  t  T  '  T^"'  ^'■'  '"^P^^'  ^°'^ay  Pine 
cation  in  the  case  of  hardTouther;)  pine  setT^  •'■-  "  "^"'/f  ^'  ^"^  «  "«"«!  ^-^'fi- 
rings  per  inch  measured  radial  y  from  the  hear;  To""'™  °^  ^T  '^^  *°  ^'^^*  «"""«' 
only  one  species  of  wood  shn,,l^  M        j  •  ^°  ^'"""'^  uniform  wear  of  surf.oce 

wood  will  Sepend  uplifts  XtabillTto'thr;  P,^™"%«t-tch.  The  selection  of  a 
upon  such  factors  as  strength  rndSstVof  stn.cl^^^  r^!''^''''  T^'''^  "'"  ^^P^^^ 
another  feature  of  considerablehnporJan Je  and  finlr'  \^'  '"'"  °^  impregnation  is 
abilitv  of  supply  and  tran.nnrTnr;  f  , ''"^  ''"^^  economic  factors,  n.  avail- 

>  py  nnd  transportation  costs  must  influence  the  choice  of  timber. 
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The  r,g,d  enforcement  of  .uch  .  .peciBcation  would  no  doubt  i"!J«««  the  c^  „f 

^tKr  1  .*'"•  ~'"'^  «";  J>*'^»n«  >n  ^iw  the  inereased  co.t  of  production  Some 
nuthor.t.es  claim  that,  while  in  untreated  wood.  ««pwood  yields  more  readilv  t  aZT^ 
m  well  ..-atoned  properly  impregnated  timber  there  ig  no  differTrirthe  durabm^' 
of  heartwood  and  sapwood  The  reault.  of  the  inspection,  of  treMiinit^^^^^ 
mental  paven^ent  apparently  confirm  thi.  opinion.  Other  inveatigation.  uJ^  indSd 
that  ,„  sound  untreated  timber  there  i.  no  appreciable  differen  "7n  thr.trenith  of 
heartwood  and  sapwood  although,  a.  stated  above,  sapwood  i.7,!^uently  pr'hS  h! 
untreated  timber  specifications,  because  of  its  greater  liability  to  de^^y.^  Prohibited  „i 

METHODS  OF  THEATJIKNT. 

The  elimination  of  the  natural  moisture  content  of  timber  is  an  essential  nr^ 

l..n,„ary  to  successful  impregnation  with  preservative.    The  detail  of  practics?!  E 

connection  are  not  uniform,  but  the  same  general  purpose  is  served  by  vrrTouTm^rhSL 

i  ...rough  air  seasoning  generally  precedes  p«.sHurc  troat.nent.  although  it  ha. 

..  elauiuHj.  ,„  the  case  of  «>mo  specie,  at  least,  that  o^.ually  satisfactory  Tonn 

'.'..  Ik.  secured  with  grcM.-,,  or  partially  air-seasoned  «t„ck,  if  proper  sto.  ,in7  a 

.....,:„.  treatment   .  given  prior  to  impregnation.    The  aerial  a'ppU  :.ti  >  r  f  Zss    e 

;   t-"t'ng  cyhn,lers  may  or  may  not  be  preceded  by  prelimh.arv  vacuum  ut, 

^..  inches  of  mercury.    Heat.ng  or  steaming  before  exhaustion  may  be  resort^l    o    n 

cMinders.  Uver-heating  of  timber  is  injurious  but  in  the  case  of  light  timber  stock 
iich  as  paving-blocks,  it  is  possible  to  secure  desired  results  without  exc^dinVsafe 
•mperatures  or  unduly  prolonging  this  part  of  the  treatment.    It  is  of  interest  to  nott 

and  46  to  50  pounds  per  cubic  foot.    In  general  the  heavy  blocks  are  given  a  prelim  "narv 

bloS'^S^imikXlr""^  ''^''"  ^--P^-*"-  -d  for  a  longer  perL  than    heTightor 
!n^cSk^.Tr^u    %".'*?"'"    treatment    following    steaming  of  heaw   blocks    is 
specified  to  be  s  ightly  higher  and  to  be  maintained  for  a  much  longer  time  than  i 
the  case  of  lighter  stock.     J„st  how  far  this  discrimination  in  treatme,     result 
greater  uniformity  of  impregnation  is  uncertain,  but  appa«^ntl^hTs  method T    been 
adopted  after  considerable  experience  in  treating  longleafl,Tne  " 

f  .r  s?^  "'■''''"''  is  generally  specified  not  to  exceed  200  pounds  per  square  inch    and 

u^s;ffiS^wLrT","  "'^"'"'  ^i^^  ^  — pondinglylongl  ti^o 
asure  sumcient  absorption.    Final  vacuum  is  adopted  in  some  methods  of  treatment 

as  a  means  ot  reducing  subsequent  "  bleeding"  of  the  blocks.    A  steam  bathTs  a  S 
Surrfr:rtd*"^*'"^"*  ^^  ^^^^--^^^^^^  ^^r  cleaning  blocks   wh^rel'.lLt:: 

One  criticism  which  has  been  directed  against  Douglas  fir  is  the  difScnlt,  nf 
T//r'lf  T'^''!^Z  penetration  '  oreservative  in  air-drtd  timber.  Thefel^con- 
sdrable  diversity  of  opinion  as  to  ,..e  best  methods  of  treating  Doui^Tr  pavTng 
block.    It  1=  held  by  some  authorities  that  air  seasoning  of  two  or  thre^  months  givj 
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bwt  reiults  10  far  as  uiiiforniity  <.f  iumtration  is  concerned,  and  an  nb»orptinii  of 
fri.m  10  pound*  to  12  pound*  per  cubic  foot  ii  claimed  to  produce  the  rnont  iliinihlc 
block. 

CRE080TG  OIL. 

Crcotote  oil  ii  a  coal-tar  distillate,  and  i*  obtained,  commercially,  from  c  ml.  wuti  r- 
Ban  or  coke-oven  tar.  The  requirements  of  creosote  oil  for  wood  preservation  are 
manifold.  It  must  be  antiseptic,  to  prevent  growth  of  wood-destroying  organ i.xins.  It 
must  be  permanent,  *.«..  the  loss  by  evaporation  must  be  negligible.  Finally,  it  should 
serve  an  a  waterproof  filler,  a  requisite  that  is  of  particular  importance  in  the  treat- 
ment of  wood-paving  blocks. 

Since  creosote  is  i>  mixture  of  a  mnnltcr  of  complex  hydrocarbons  of  varjing 
density  and  volatility,  the  specifications  for  oil  for  use  as  a  wcM)d  preservative  usually 
define  lU  composition  in  part  by  the  fractions  distilled  in  various  temperature  inter- 
vals. 

Since  the  loss  by  evaporation  is  higher  in  the  low-boiling  constituents,  the  necc  i- 
sity  of  using  an  oil  suflSciently  heavy  to  insure  permanency  is  apparent.  On  the  other 
hand  the  viscosity  of  the  oil  increases  with  the  proportion  of  the  tur  content,  nnd 
penetration  is  correspondingly  more  difficult.  The  usual  specifications  for  wood-block 
creosote  oil  stipulate  that  the  oil  shall  be  free  from  raw  tars.  However,  the  addition 
of  varying  amounts  of  refined  tar.  even  up  to  20  per  cent  or  2.')  p«'r  cent,  is  a  trntur.' 
of  some  commcn-ial  methods  of  treatment.  This  practice  has  In-en  subjected  to 
some  criticism,  as  it  is  claimed  that  the  heavy  tar  constituents  are  filtered  out  hv  the 
comparatively  dense  structure  of  the  winter-wood  and  appear  only  in  the  n-lntivelv 
porous  spring-wood.  It  may  be  that  the  adulteration  of  reasonably  heavy  oils  by  the 
addition  of  tar  within  certain  limits  is  justified.  The  purpose  of  such  mixing  is  two- 
fold: (1)  to  obtain  a  heavy  preservative  and  waterproofing  medium,  and  (2)  to  reilii.e 
the  cost  of  oil  of  equivalent  density.  Such  tar  must  be  low  in  free  carbon  content, 
and  special  methods  of  mixing  are  necessary  to  secure  a  uniform  product.  It  is 
probable  that  impregnation  with  adulterated  oils  is  more  difficult  than  in  the  <-ps».  of 
pure  creosote,  and  treatment  with  such  a  mixture  will  require  methods  soiT^ewhit 
niffprpnt  to  those  necessary  with  straiirht  oils. 

The  danger  of  such  practice  lies  in  the  temptation  to  combine  very  light  creosote 
oils  with  large  amounts  of  tar.  in  an  endeavour  to  obtain  a  final  product  of  specified 
density.     To  what  extent  the  addition  of  tar  to  creosote  for  certain  uses  in  preservation 

18  justified  by  the  increasing  cost  of  higher  grades  of  oil  is  still  an  unsettled  point. 
home  operators  claim  that  the  reduction  in  cost  by  using  such  mixtures,  more  properlv 
described  as  creosote  solutions  of  tar.  more  tnan  balances  the  increased  difficulty  of 
impregnation.  In  further  defence  of  so  called  "  paving  oils  "  or  creosote-tar  mixtures 
It  has  been  maintained  that  the  limits  of  density  oi  straight  distillate  oils,  as  set  forth 
in  some  specifications,  are  commercially  impracticable.  There  has  been  considerable 
controversy  on  this  subject,  with  a  corresponding  variety  of  practice  among  preserving 
plant  operators.  A  large  number  of  cities  of  the  United  States,  with  wide  experience 
in  the  use  of  treated  wood-block  paving,  now  permit  the  use  of  creosote-tar  mixtures 
containing  30  per  cent  to  40  per  cent  of  refined  coke-oven  tar.  low  in  free  carbon 
content,  or  an  equal  proportion  of  water-gas  tar.  On  the  other  hand  the  conservative 
practice  of  specifying  a  tar-free  oil  for  paving  block  treatment  is  still  followed  by 
many  municipalities.     It  may  be  noted  in  this  connection  that  water-gas  tar  creosote 

19  rather  lower  in  to.xic  value  than  coal-tar  creosote  and  for  his  reason  its  u.»e  has 
^cen  prohibited  by  some  specificitions  for  timber  treatment.  However  there  is  need 
for  more  conclusive  information  on  the  subject  of  creosote-tar  mixtures,  and  thoir 
relative  value  as  preservatives. 

P  as  been  claimed,  nnd  recent  experimental  work  by  the  Forest  Products  Lnhorn- 
tory  ..  the  United  States  Forest  Service  has  shown,  that  the  lighter  fractions  of  creo- 
sote oil  have  much  higher  toxicity  than  the  heavier  constiturnts.    The  following  extract 
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from  a  table  .showinp  rehuivo  toxicities  of  various  wood  preservatives,  published  in  i 
report  of  an  experimental  investigation  at  ^fadison.'  illustrates  the  eoniparative  toxi 
value  of  the  various  fractions  indicated: — 

LIST  OF  PRKSERVATIVKS  TFSTED  SHOWIXO  ESSEN'TUL  PROPERTIES 
AND  KILUXC;  POINT. 


WaVr-uas-tar  creoaoTc.  No.  1101.. 
"         No.  2233. . 


Specifip 

gravity 

at 

8TC. 


„     ...  "         N'o.223i 

Coal- 1  ar  creosote  No.  1074 

Fraction  i,  No!  loiw. 


1106. 
1107. 
1108. 
1109. 


Avennriuj  Carbolioeuni,  No.  1&13., 


1058 

1  042 

0  9«S 
1048 

0  934 

1003 
1045 
1088 
1150 
(IBS-) 

1  12C 


Percfnt  ilintillx  below. 


Killinst  Point. 

[fH-T  cent.; 


C.180",  C.215'     C.245»     C.275°     C.3n5" 


C.320°C.360«  ^■"'"™     ^''P"? 
annoF'u.s    pinicola 


About  About 
70         10  0 

3  0 


3  3 

4'8 

35  1 

.\bout 

2  to  3 


12'8 
17-8 
783 

300 
0  9 


212 


377 
44  4 


16  3 
35  3 


61  7 
54  1 


About    About 
220     27  U 

48  5     53-7 


73  3 
67  2 


80  3 
74  1 


11 


About 
80  0 
16  2 
0  9 


About 
92  0 
49  2 

47 


2  6  I        6  1 


56  4 
776 


77-7  I  850 
38  5  I  54  3 
4  1  i  10  1  :  4?-7 

About 
16  4  I  29  0    


40 
between 
3  anil  4  . 
Around. 
0  45    . 
0  .M 
0  31) 

0  225 

0  335 

3  3(1 

33 


40 


II  22.1 
U  325 

n  i.w 

0  125 
0  135 

7' 8110 


5  25       0  3111) 


Typical  creosote  oil  .specifications  are  given  below: — 

Extract  from  the  City  of  Toronto  Specifications. 

(1)  Preservative.  The  pres'jrvative  to  be  used  shall  be  a  product  of  coal- 
gas,  water-gas  or  coke-oven  tar,  which  shall  be  free  from  all  adulteration,  and 
contain  no  raw  or  unfiltered  tars,  petroleum  compounds,  or  tar  products  obtained 
irom  processes  other  than  those  stated. 

,-1  ^!,V  ^^^  specific  gravity  shall  be  not  less  than  one  and  ten-hundredths 
(1.10)  nor  more  than  one  and  fourtecn-hundredths  (1.14)  at  a  temperature  of 
thirty-eight  (38)  degrees  Centigrade. 

(3)  ITot  more  than  three  and  one-half  (3i)  per  cent  shall  be  insoluble  bv 
continuous  hot  extraction  with  benzol  and  chloroform. 

(4)  On  distillation,  which  shall  be  made  exactly  as  described  in  Bulletin 
JSio.  65  of  the  American  Railway  Engineering  and  Z^famtenance  of  Way  Associa- 
tion, the  distillate,  based  on  water-free  oil.  shall  not  exceed  one-half  (J)  of  one 
(1)  per  cent,  at  one  hundred  and  iiftj-  (150)  degrees  Centigrade,  and  shall  not 
be  less  than  thirty  (30)  per  cent  nor  more  than  forty  (40)  per  cent  at  three 
hundred  and  fifteen  (315)  degrees  Centigrade. 

(5)  The  oil  shall  contain  not  more  than  three  (3)  per  cent  of  water. 

Extract  from  Specifications  of  the  City  of  Minneapolis. 

The  preservative  to  lie  used  shall  be  a  nroduot  of  coal-gas,  witer-gas  or 
coke-oven  tar,  which  shall  be  free  from  all  adulterations  and  contain  no  raw  or 
unfiltered  tars,  petroleum  compounds  or  tar  products  obtained  from  processes 
other  than  those  stated. 

(o)  The  specific  gravity  of  the  oil  shall  be  at  least  I-IO  at  o  '"mperature  of 
3S  degrees  Centigrade. 

(?))  It  shall  be  completely  liquid  at  35  degrees  Centigra.le  and  -how  no 
deposit  on  cooling  to  23  degrees  Centigrade. 

(c)  Tt  shall  not  eintain  more  than  .T  per  cent  of  matter  insoluble  bv  hot 
continuous  extraction  with  benzol  and  chloroform. 


.  .  ,'  ""'""^"■fy  '»'?''  l^eminK :   "  Toxicity  of  Various  Wood   Preservatives  "     Jo-imal  of  Indus- 
trial and  En-lnecrinR  Chemistry,  February,  1914. 
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(d)  It  shiill  be  subjected  to  a  distillation  test  ns  specified  below,  and  shall 
conform  to  the  following  requirements:  100  prams  of  oil  sliall  be  placed  in  an 
8-oz.  retort,  fitted  with  a  thermometer,  the  bottom  of  the  bulb  of  which  shall  be 
placed  one-half  inch  above  the  oil  and  not  moved  during  the  test.  The  discharge 
opening  of  the  retort  shall  be  from  20  to  24  inches  from  the  bulb  of  the  ther- 
mometer and  the  retort  shall  be  covered  to  prevent  too  rapid  radiation.  The 
percentages  are  for  dry  oil  and  by  weight.  The  average  of  a  number  of  tests 
shall  show  r  ■■!,-i,.\  nt  Jiese  percentages,  viz.: 


Up  tc   l.'>0  dofrr(( 

"  JK 
«  Ud5 
"       353 


V. 


,   ithing  must  come  off. 

fi'om  0  per  cent  to  0-5  per  cent  nuist  come  off. 
from  2  per  cent  to  4  per  cent  must  come  off. 
from  G  per  cent  to  16  per  cent  must  come  off. 
from  40  per  cent  to  55  per  cent  must  come  off. 

The  distillation  shall  be  gradual,  and  should  be  fully  completed  in  forty 
minutes  from  the  first  drop.  Thermometer  readings  to  be  corrected  for  emergent 
stem. 

In  the  process  of  treatment  of  the  blocks  not  more  than  2  per  cent  of  water 
will  be  permitted.    The  distillate  from  170  degrees  C.  to  210  degrees  C.  will  be 

n:-!  xiniatcly  tar  ncids.  Not  uvirt'  than  2  i)er  ci-ut  of  sa\vilu-t  or  other  fon'iirii 
matter  will  be  permitted.     (From  210  to  235  degrees  C.  will  be  naphthalene.) 

Extract  from  Unitrd  Stales  Forest  Service  Specifications. 

The  creosote  should  be  derived  from  the  distillation  of  pure  coal  tar,  free 
from  any  adulteration  whatever  or  any  mixture  of  uiidistilled  tar.  If  it  contain 
more  than  3  per  cent  of  water,  a  deduction  in  price  corresponding  to  the  per 
cent  of  water  in  excess  of  that  amount  will  be  made.  It  shall  have  a  specific 
gravity  at  fiO  degrees  C.  of  not  less  than  1-04.  \Vhen  analyzed  by  the  standard 
Forest  Service  method  of  analysis  f(!r  coal-tar  creosote,  it  shall  have  the  follow- 
ing fractions,  calculated  on  a  moisture-free  basis  (when  less  than  3  per  cent  of 
water  is  present  in  the  creosote,  it  shall  be  considered  moisture  free") : — 

(a)  Fp  to  203  degrees  C,  not  more  than  5  per  cent. 

(6)  Up  to  235  degrees  C,  not  more  than  40  per  cent  nor  less  than  5  per 
cent. 

(c)  Up  to  250  degrees  C,  not  more  than  50  per  cent  nor  less  than  15  per 

cent. 

(d)  Up  to  2r>5  degrees  C,  not  more  than  65  per  cent  nor  less  than  30  per 

cent. 

(e)  At  353  degrees  C.  the  residue  must  be  soft  and  not  sticky. 

On  applying  the  sulphonation  test  to  the  fraction  between  .305  degrees  C. 
and  .120  decrees  C.  there  shall  be  no  oily  residue  iTisoUible  in  caustic  alkalies. 

The  indices  of  refraction  at  60  degrees  C.  shall  be  as  follows  for  the  follow- 
ing fractions : — 

(a)  At  2,50  degrees  C,  not  less  than  l-.^O!',  nor  more  than  1  (502. 
(/')  .\t  200  degrees  C.  not  less  than  l-fil5  nor  more  than  1(i22. 
(c)  At  300  degrees  '"..  not  less  than  1-625  nor  more  than  1C32. 

Extract  from  British  Post  Office  Pipartmrnt  Specifications  for  Creosote  Trrntinnit  of 

Poles. 

(a)  To  leave  not  less  than  2;)  per  ee.it  nor  more  than  3."i  per  cent  residue 
when  distilled  up  to  a  temperature  of  316  degrees  C. 

('>)  To  i'ontain  not  less  than  13  per  cent  nor  more  th,^n  23  per  cent  naphtha- 
lene. 
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(c)  To  contain  not  less  than  5  per  cent  of  phenol  and  other  phenoloids. 

(d)  To  be  completely  liquid  at  38  decrees  Centiftrade. 

(e)  Not  to  contain  more  than  2  per  cent  of  matter  volatile  at  100  degrees 
Centigrade.* 

SIZE  OF  BLOCKS. 

The  general  standard  width  of  paving  blocks  is  3  inches  or  4  inches.  In  Amerioa 
specifications  usually  permit  considerable  variation  in  the  length  of  blocks,  generf  ily 
from  5  to  8  inches.  This  range  of  size  permits  economical  utilization  of  timber-stock 
in  sawing.    English  specifications  apparently  require  greater  uniformity  in  length. 

American  pavements  are  built  of  blocks  ranging  from  3  to  4  inches  in  thickness, 
and  a  maximum  variation  of  one-sixteenth  to  one-eighth  inch  is  permitted  in  the  depth 
of  the  blocks  used  in  any  one  pavement.  As  previously  noted,  European  standards  of 
depth  of  blocks  are  rather  more  liberal.  A  minimum  of  4  inches  is  the  general  specifi- 
cation, and  on  heavily  travelled  thoroughfares  5-inch  blocks  are  used.  There  is  not 
unanimous  agreement  among  paving  authorities  as  to  the  economical  standard  of 
depth,  but  at  present  it  is  doubtful  if  the  use  of  blocks  of  depth  less  than  3*  inches  is 
justified,  except  on  very  lightly  travelled  streets.  To  what  extent  the  total  shearing 
resistance  of  a  block  is  a  measure  of  the  durability  of  the  pavement  under  service 
conditions  is  doubtful.  This  will  depend  in  part  on  the  character  of  the  foundation 
and  cushion.  An  experli^ental  pavement  has  recently  been  laid  nt  Taeomn.  Wash.,  of 
2-inch  Douglas  fir  blocks,  with  a  view  to  obtaining  reliable  service  records  of  block 
pavement  of  this  depth.  In  general,  however,  because  of  the  clear  straight  structure 
of  Douglas  fir,  4  inches  has  been  regarded  as  the  safe  minimum  depth  of  such  blocks, 
while  even  heavier  blocks  have  been  advocated  by  some  authorities. 

Conservative  practice  will  require  a  minimum  depth  of  from  ;U  to  4  iiichos  for 
blocks  of  all  wood  species,  until  reduction  of  depth  is  justified  by  ample  and  conclusive 
records  of  performance. 

DESIGN  AND  CONSTRUCTION. 

The  importance  of  pmper  design  and  careful  workmanship  in  construction,  as 
factors  contributing  to  the  success  of  wood-block  paving,  can  scarcely  be  overestimated. 
As  noted  before,  a  great  proportion  of  the  failures  of  wood  paving  in  the  United  States 
and  Canada  in  the  past  has  been  due  to  neglect  of  these  factors,  and  the  responsibility 
for  the  success  of  English  pavements  has  been  largely  credited  to  the  careful  and  thor« 
ough  workmanship  in  construction. 

A  smooth,  hard,  relatively  impervious  wearing  surface  is  the  first  requisite  for 
durability,  and  unequal  wear  or  subsidence  of  the  blocks  results  in  the  development  of 
"  pot-holes  "  or  areas  of  depression,  which  serve  as  collecting  places  for  water  and  street 
refuse,  and  under  such  conditions  deterioration  is  very  rapid. 

It  may  be  noted  at  this  point  that  all  creosoted  timber  should  be  used  as  soon  as 
possible  after  treatment.  A  certain  amount  of  evaporation  of  the  lighter  oils  is  almost 
unavoidable,  but  this  may  be  reduced  by  prompt  use  or  careful  storing,  when  that  is 
necessary.  When  creosoted  paving-blocks,  with  relatively  large  surface,  are  allowed  to 
stand  unprotect.ed  for  any  length  of  time  before  using,  there  may  be  an  appreciable  loss 
from  evaporation  of  preservative.  Moreover,'  if  treated  blocks  which  have  been 
imperfectly  dried  are  allowed  to  stand  exposed  to  the  sun,  or  loosely  piled  i)ermitting 
free  circulation  of  air,  they  will  lose  considerable  water  by  e\-aporation,  resulting  in 
shrinkage.  If  blocks  are  closely  laid  in  pavement  in  this  condition  expansion  troubles 
are  almost  certain  to  follow.  Care  is  therefore  necessary  to  protect  blocks  during  the 
interval  between  treatment  and  use,  and  if  delay  is  unavoidable,  they  should  be  closely 
piled,  covered  and  springled  occasionally  to  prevent  shrinking. 

1  S.  R.  Church  :  "  Creosote  Oil, — Specifications  and  Methods  of  Analysis."  Proc.  American 
Wood  Preservers'  Assoc,  1912. 
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FOUNDATION. 

fnun^r  ^""1\"?^"*"'  ««««'";i«l  of  tt  successful  pavement  is  obviously  a  well  laid 
foundation     Th.a  may  be  of  4.  5  or  C  inches  depth,  according  to  the  wid"h  !f    treet 

e°„t  :T  tttssTbtlif/Tr  °'  '"f^-  ''""^  ^7'"'^'''^  •^'^'^'  "  O-in^h  ;:.:ndatS 
ZfS  possibility  of  damage  from  uncjual  subsidence  over  .oft  or  r.cently 
disturbed  ground.  Concrete  of  1:3:6  cement,  .sand  and  stone  is  the  usnnf  mixture 
American  operators  agree  that  the  English  j.ractice  of  finishing  the  foundiioT  to  In 
absolutely  true  smooth  contour,  thus  removing    the    necessity    o     an;';^!*^;; 

Z^oZ'  '""'T  *''"."°f  °^  construction  to  a  prohibitive  figure  The  modern 
practice  now  m  favour  in  the  United  States  and  Canada  is  to  finish  the  concreTe  base 
to^an^approximately  true  contour,  and  use  a  cushion  of  1:3  or  1:4  cement  n'd'ud 

CL'SHIOV. 

and  s^tli'ckU'wh  TJ^Vl'T^  ''"^  ''""'^"''^'  ^"'•^"'■^  °*  '^'  foundation  course. 
TnM,        t\    I  template  to  true  contour.    Such  a  cushion  is  three-quarters  to  1 

tL  mort":r";u'r'''"^  *"  ''/  irregularity  of  the  finished  foundatio'n  surfacl 
Invint  .f^r  M   T    ''IV^  "I'^ed  and  spread  d^^,  and  sprinkled  in  advance  of  the 

wfth  a  lfit^?e°  •  :t^'V^'  ^^°''^'  "'"  ''^'"'"^-  '^'^'^  «-  '""-l  to  an  even  surflce 
Tf  th.  irt  '■"^'•.  F""  '^  neces,«ar,-  to  provide  that  the  placing  and  rolirng 

lll^nH    'f'  "'  '"'"'^'•"'^  ^'^r'  '^^  "'"'•^'•^  '^'^^•^'"P^  i"itial  ^et      The  neot.ity  of 
ngtudinal  expansion  joints  has  been  amply  demonstrated  by  pn.t  experience    and 

le  universal  practice  is  to  provide  at  least  thretM,uarters  of  an  i,  cir^t  "S  eurb 
Th,' ■"  :  r'""  ",  l°»^itudina]  blocks  as  a  facing  for  the  course,  fot'i  nio  bio  kt' 
This  expansion  allowance  may  h,  increased  to  ^  inches  at  each  c,.!,,  J ;(  tL    Jrt  t 

s  laid   with  car  tracks,  additional   expansion   is  provided   at  th^  rails       \  t^nXV. 
10-,nch  crown  may  be  allowed  acordin^  to  the  width  of  the  stre-    ^t.y,Z  be  "     ti 
usiuil  provision  for  a  50-foot  roadway.     Xo  transvers  expansion  joints  are  provii;d    n 
eighthTeh*  ''"'"''  '"'  ^'^  ^'"'"^^  ''^*""""  '^""'-^  ^^-"'^  -t  be  wide/ than  one- 

ANGLE  OF  COrnSES. 

Still  T^<,f^*'*'r  i  '""^'"^  the  blocks  at  right  angles  to  the  curb  line  has  been  and 
still    s,  genera  .     However,  it  is  now  recognized  that  the  joint  wear  from  traffic  ^s 

curfLl  T^i  ^\'"^^"^  **■  'T'''  ''  ""^'^^  ^'"^•'"^  f--  45  to  c"  dog"  es  to  thJ 
of  h Jlr  ■  Jf  ^'- "  '^^'"'^^  that  this  method  of  laying  also  reduces  the  danger 
o  buckling  and  heaving  from  expansion  of  the  blocks.  Since  the  tangentTal  expansfon 
V  dfZ  T  '^.'"^t"'^.  «l>so'-Ption  is  much  greater  than  that  in  a  Ion  At  uS  or 
frot  tfl  °:;. '  ''  ""'^^"*  ^'""^  *^'  diagrammatic  illustration  of  method  of  ciTting 
to'XteTf  rrs:r^^°°  ^°  ^^  ^"^^'"^"*  -^"  ^^  ----*  -  «  directn  pS 

di.JlJUZ  ^T  ''^i"'^^  ^^"^  *^^  '^'^''^^  developed  under  expansion  are  more  evenly 
distributed  where  the  courses  are  inclined  to  the  street  line.    Just  how  fTr  this  con- 

hortharrlott""'*'  "  ^"^'''^  ^^  "T^"^°'  ^^^  «*  '-«*  >*  ^^  bl  cone  isivefy 
ctZf  V  A  ^         ""T  ''  "^"^  materially  reduced  by  inclining  the  courses  to  the 

street  line,  and  apparently  the  angle  of  67i  degrees  has  given  best  ^^ts! 

FILLER. 

Bituminous  filler  is  now  regarded  as  most  satisfactory  material  for  filling  bodv- 
Soi^fcrrckr''"'''  ''''''''"'''  ^■"'"^-    '''''  ''  "''•'"^'^  '^'  -'<^  .swepTofs^u'^gti 

Such  a  filler  may  consisL  of  pure  coal-tar  pitch  or  a  mixture  of  pitch  and  asphalt 
Care  is  necessary  for  the  selection  of  a  filling  material  of  such  consisten(7  that  it 

Teelr  hr-    r  "V^'  ^-t'''  *^"P«'«*"-  to  -h-h  it  is  to  be  exposTa^Zw^Il  no 
become  brittle  and  unyielding  at  lowest  temperature  extreme.    A  u^ne    «pecificat?on 
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I t  not  louvr  thM„    U>  .le^roe"  F    ,  '  J    7,    '•  V'  ''""    '"'  "'"^  «'"'"  l'«ve  a  melting 

^■mperature  of  about  300  deproo.  F    Zl  nm.rn        V      "•  ^'  ''■■■  '^  ''""'""'    »"    « 

MAI.VTENANCE. 

the^etJ^r::^  :^  :Strir  ;:^ts^  ^tt -r -^  --^^-r -•  -^^^  ^- 

traffic  ,esu)hng  iV-,m  repairs  and  mowal'  'J^''^  "f  "^''^■"^ce  and  interruption  to 
tho  substructure  rarely  requires  len  I  n  n.d  tbn  "^  /""a''!  ^''''^  "'  """"^  pavement 
sary  a.     mea.ured  larU  by  th^  2a      it;1f*  hV^^^an" /:;re7  "'  "''''"  "^^^"^- 

nei^sr^-^^:^- -::f Pv^^^^^^^^  wit,,  .ate. 

the  woaririff  surface.  ^  ''  '"  '^''"^''-^  sI>PI>crine.ss.  and  to  renew 

wor^S;-::;;!-- ^X=?:ft?.;^?:7;:tr5^!:  :f'i  -r'^  l  r^- 
7^:z  sx:7b:i^jr::;ti.jf :  -^^-^''r^^  ^r^Si;:^;? 

tl-at  there  will  be  no  subsidence  o^       he  are"irwhi ",;  f^"''  '"  'i^'"'^"'-'''^''  ^"  --- 
The  success  of  wood-block  navinVdon^^i  ^  *^,  *^''""*"  ''''^^  b*^"'  disturbed, 

since  the  clevelop.nent  of  "  pot'h    e"'"  oT^^^^^^^  ""^"t^"  *«  --h  details, 

rapid  deterioration  of  the  blocks  at'such  poin  s  7n  ctefT'""'  'f"'*^  ">  ^''^^• 
necessary,  such  work  should  be  done  under  Tn^     .     .  '^  '*"'''  replacements  are 

-!^.  n  to  have  the  renewed  aLiT  ^^^ll^.^^'^r^^S  Jollt^uf'"'    ^"'   ^^^^""*'''" 


CANADIAN   TlilBER-TKEATING  PLANTS. 

eomSes  ?  tSf  Do^^^lrxTrd  Sm[^^^^^ 

Canada   Creosoting  Company    of   Toronto    the  T"^  *?'  %''"^  ""'^  ^'"-P-^-  the 

Fort''^wt::n^th?:Siro?iTardra^'^^^^  im^^r^ '--  -^^-  -^*  »^ 

Winnipeg.  This  plant  is  equipped  or  t^eatm  nt  W  the  En  ' "'^^^ '^°'''  ^^^^"^  *° 
cess,  which  employs  as  preservative  mediZ  !  iJ  a  ^"'.*^n»n&-^armetschke  pro- 
aluminum  sulphate.  TWkn  s  pr"  Jded  ^i.w '''"l-^^j"*'*'"  °^  ^'^'^  ^^loride  and 
auxiliary  equipment  for  pre^u  e  treatml,  n  '^^'^^l'^^'^^'  Power-house  and  other 
and  y;;;way  cross-ties  harrtV^dlTU?^^^^^^^^^^^^  ZIT'  ''  '''  ^'^^ 

s.vd:j:Ni:rd\first?Mfr:!.  irz^r^-  -  '^-^-  p'--  - 

with  the  distillation  plant  a\  Svdnev^^l         '  P'^'^"^'"^  «''^o«°te  oil.     In  connection 

with  one  cylinder.     T]^  s  Ls  Sef  u  ed  chSTr'c°'"7"  '  T'''''  ^''^''  "^^'^^^ 
ties.     The  Transcona  plant  of  Vhrs  comn^nv  1 1       ^^o^oting  p.hng  and  railway  cross- 

-.  ties  at  present,  aUhougf  Jt^rsS;  ^S-S^t^^^^ 

of  the  business.  pavmg  blocks  is  a  growing  part 


:-rf.- 


■'VU 


TKEATED  WOOD-BLOCK   PAVING. 
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The  actual  plant  equiprnptit  itu-ludes  four  treatiriff  cvlinrlor,  of  ft  f„„»  a  •     k 


Southern  pine  .nd  Norway  pine  pavin,.Uoc.!tTi:!ntr„f„;t'H."^''"'  '^'""-- 

pressure  pumps  and  vacuum  pump.     Storage  for  creoscte    1  m-^ti^A    .         '  .  -^ 
tanks,  capacity  150,000  gallons  each  Provided  by  two  outside 

iran„ier  tr.....«  ..  r^e  t.,e  =t.r.gc  yards,  ai.d  loading  docks  have  been  erected  to  facili- 


THKATKD    WCK)I>-B|,ock    PAVINO.  ..„ 

one  now  operntinff.  '"'  •"""'"'  '•>'""'"  "^  •■npfloty  rqunl  to  tlio 

The  plant  of  the  Dominion  Crvn^niin,,  r 
north  am  of  the  Fr    .-r  river     The    ",'„'•?;':''''":•  ^  ""-!'-'•'•.  i^  M»'-"te.l  o„  the 
«  r.>er  frontage  of  I..i00  feet      "''^  ""'"""'-^  "  '"^"''-'■t.V  ••"mpri....,  „l„.„t  2l'  n.-re..  with 

two  block.«.winK  mnehine,;  havi^       tt  .1  Tr^  eitv'Ji  fi,S  '""'  '"  '"'"""-*>  ^'^'^ 
pavement  per  day.  "ipaeity  of  1.600  square  yar.!s  of  block 

|onJdtSt7wtT^rpre^U^^^^  ^'T  "^  ^*  ^^^  "'^  """  l^' ^-t 

include*  .ir  a„d  oil  P"m?^  Zk  ng  and  s  o'ittrnLT"'  "*^'-    ^''^  """'P"'-* 

W.    Canadian  Paci«e^:^- ^^S^  ^S  ^  ^^^^^l^  ^ 
COST-FiaiTRES  IN  CANADIAN  PRACTICE. 

and  MrtZr^rr^^on.'tSf^^  T-nto.  Ilnmilton.  Ottawa, 

ndopte^  to  some  extent.  Doud Lfir  h  "  Tj^^  ,7^T\  "°f  ^''-'^  P«ving  has  been 
coast  for  paving-blocl:  manufneture  Sard  Qml:  "'"'  "'^^'Y"'  ""  '^''  ^'^''^^' 
been  imported  by  some  of  the  Eastern  e  ties  „nd  1™  "'■  ^^'""^^  P'"*"  ""'•''«  have 
blocks  are  also  in  use.  Birch  and  inaple  ««  rellllL  "'','''"u^-  *''"""-«'"k  and  hemlock 
V™  authorities,  although  t...etSr?':^„t"'Je^E^^^-^^^^^^^^^^^ 

The  factor  of  availability  of  supply  wiS  influen^^rl"^^."  P'^^*"^"*  "'"^a"''  defends, 
transportation  costs.  In  the  East  fhe  supply  of  t1mb?/J'""  '"?"*'f '  '^*'""««  «f  ^igh 
will  be  drawn  from  Norway  pine  tamarack  hircVr,  V  P^v.ng-block  manufacture 
time  import,  yellow  pine  Mocks  eoZJe  f^t K  •  "^  -T^^"  ^*  ^''^  P-«°t 
but  this  18  an  anomaly  due  to  present  marklteonHfr  P"  V*''  ""*'^«  ^""^  Mocks, 
to  continue.  The  coast  oitiL  Tale  Wttr  ul^'''^"'^  ^ 'L^'^'^ ''^  ^^^^^^ 
exclusxvely.  It  is  possible  that  such  other  SeTasf^  T\  ^'  "'''=''*  *'"'"«* 
fir  for  thi8  purpose.    At  present  ther«  l!  .  -j      ^^'^nrack  or  hemlock  may  replace 

^^fX  ""'  ^°"«'««  fi^'^n^vinSoScrn"  W  '  trt "'  r"'''"  -  *'  *"« 
hitherto  been  responsible  for  the  develonme«f  „7  ^  ffi°"lties  of  treatment  have 

although  it  is  claimed  that  this  trouble  has  h^!     ""  '"^'"'l'''"  "^«'"»*  ♦''i^  "Pecie^ 
on  methods  of  seasoning  and  impre^Iation  '^'''°'"'  ^^  ••^"*  improvements 

Pavemer'gotred-lrt^^^^^^^^  tha     for  other  types  of 

con„der.bIy  great,,.    The  co«  „t  wood^l™!,  1 "  „^.     m^°"°''"'»"  "»  ««  =»«t  " 

.nj^rffi-iM-sree^zsr-s^^^^^^^ 

m  Moosejaw  is  reported  as  $2.84  exclusive  of  T-^Lfj  ??  t«ated-block  pavement 
a  cost  as  $2.10  per  square  yard.  excSvTof  excavat^^^^^^^^  ''^P'''^^  «  1°^ 

the  cost  per  yard  of  treated  blocks  was  $1  35  hairof  °McK  ^°"°'^'**'«"-  I"  this  case 
of  treatment.  The  timbpr  =toeV  w«-  711  i  J  °^  represents  the  actual  co=t 
was  required.  '"=  ^""^'««  «'  ^^  a  twelve-pound  impregnation 


3iMHJH»4l«nEffti9V»^<ilF  '^JS^~,im^''SmK^'~WI^'M''^m¥^^'% 
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These  figuren  can  hardly  be  asiumcd  ng  reprMentative   of   coaU    in    th„    v    ♦ 
Probably  a  f.,,  cct-figure  in  Ea.torn  Canada  would  li  S  W  25  ^o  W  85  ~, 
yarn  for  a  4-inoh  pavement  on  a  O-inch  foundation     Thi.  It  if .1?.?^  hScr 'IIZ 

7Ssri:rir =1^^ -n- :;-.:!  :£!£:: 
^zz  "I"  '•"■ ''"  *?  ^'*?!"  ^'""t.  ^*  """^  ^  "'J  »»>"'*'>«"'  .re  nor^/of  iir ;«; 

wood-block  pavementa  laid  accord  ng  to  best  recoim"  ed  Dr.oti«.   -»,!ok  ».    *V'""*'^" 

jerviee  for  „  sufficient  len^h  of  ti.o^-,  yiHd\:x.iv:'irr;r;o:t1o'r.'n;::,.;'; 

Ju,    l*"  P"'«"«nt«-    However,  the  performance  records  to  date  of  well  ooni^truc  <^ 

co^r^ltj'TT'  ""?*f  \^}^'  ^'"*'*^  «'  -"•'^^  condTtron.    are  Teh  T^ 
commend  them  to  the  careful  and  impartial  consideration  of  all  highway  o„gineeA 
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